C16H28048 , Mr=316.5, triclinic, Pi, a = 15.964 (2), b= 13.261 (2), c= 9.019 (1)A, a= 110.82(1), fl=89.57(1), 7= 103.48(1) ° , V= 1729.5 A 3, z=4, Dm= 1.26 (2) by flotation, D x
= 1.215gem -3, 2(MoKa)=0.7107A, a= 1.59cm -1, F(000)=688, room temperature, R= 0.066 for 3048 reflections IF > 2a(F)]. The structure contains two crystallographically independent molecules with similar geometry. The six-membered ring (chair conformation)Js linked cis to the furanone.
The stereochemistry of the introduced methylthio substituent is established as endo, bond lengths S-C(methyl) 1.797 (7) and 1.796 (5) A, S-C(ring) 1-850 (5) and 1.842 (4) A.
Introduction. During the course of model studies directed towards the synthesis of paniculides B and C (Baker, Gibson, Swain & Tapolczay, 1985) , the title compound (2) was prepared by the treatment of bicyclic lactone (1) with lithium diisopropylamide followed by dimethyl disulfide. The stereochemistry of the introduced methylthio ether moiety could not be unequivocally elucidated from the 1H NMR. As a cis relationship between the methylthio substituent and the adjacent methine is crucial for the generation of an endocyclic double bond (Grieco & Reap, 1974, and references therein) , an X-ray structure analysis of the title compound (2) Experimental. Enraf-Nonius CAD-4 diffractometer, o9-20 scan, graphite-monochromated Mo Kct radiation (1.5 <0<22°). Cell constants obtained by least squares from 25 accurately centred reflections; crystal dimensions 0.40 x 0.25 x 0.20mm; 4233 unique reflections (-16<h<16, -13<k<12, 0<1<9); three check reflections (621, 133, 621) showed decay (18%) during the experiment and a (linear) correction was applied to the data. Lorentz-polarization correction but no absorption correction. 3048 reflections with F > 2tr(F) were used in the refinement. Structure solved by direct methods using MULTAN80 (Main, Fiske, Hull, Lessinger, Germain, Declercq & Woolfson, 1980) . An E map based on 418 reflections with I EI > 1.66 having the highest combined figure of merit (2.80) showed all the non-H atoms. Full-matrix least-squares refinement using SHELX76 (Sheldrick, 1976) minimizing ~w(AF) 2, w = 1/[t#(F) + 0.0004F2], anisotropic (S, O, C) atoms. A difference electron density synthesis showed many of the H atoms and these were introduced into the model in geometrically calculated positions [d(C-H) 1.08 A] with two common refined isotropic temperature factors (one for the Table 1 . Atomic coordinates and equivalent isotropic thermal parameters (× 103) with e.s.d. 's in parentheses
0.7110 (4) 0.4616 (6) (5) i.0148 (6) 1.2341 (5) 1.4756 (7) 1.6229 (6) 1.0405 (7) 1.1044 (5) 1-0538 (7) 1.0188 (6) 0.9777 (7) 0.9659 (9) 1.0182 (2) 0.9408 (4) 0.8634 (3) 0.6574 (3) 1.1988 (5) 0.6966 (6) 0.5754 (6) 0.6583 (5) 0.7669 (5) 0.8842 (5) 1.0435 (5) 1.0732 (7) 0.8065 (6) 0.7844 (7) 0.7198 (7) • 2017 (6) • 1831 (6) • 2279 (6) • 3725 (6) • 4185 (7) • 5495 (7) 59 (Johnson, 1965) . Calculations were performed on ICL 2970 and CDC 7600 computers.
Discussion. Final atomic coordinates are given in Table  l * and selected bond lengths and angles are in Table 2 . The structure contains two crystallographically independent molecules (labelled A and B), both with essentially the same geometry. Fig. 1 shows molecule A and the atom-numbering scheme. The methylthio substituent has been introduced unexpectedly from the concave a face to yield the endo sulfide (2) rather than the required exo sulfide (3). The endo stereochemistry generated in lactone (2) establishes a trans relationship between the methylthio moiety and the adjacent bridgehead methine. Consequently oxidative elimination of the methylthio substituent would be expected to afford an exocyclic olefin rather than the required endocyclic isomer. In direct contrast to the formation of endo methyl sulfide (2) the exo phenyl sulfide (4) is formed exclusively when the enolate derived from lactone (1) is treated with diphenyl disulfide (Gibson, 1983) . Thus, phenylsulfenylation of the enolate of (1) occurs from the convex fl face while methylsulfenylation proceeds from the sterically congested a face yielding the exo (4) and endo (2) sulfides respectively. The cyclohexane residue is in the chair conformation with a cis junction to the furanone ring. The furan ring has an envelope conformation with four of the atoms being coplanar [max. deviation 0.015 (5)]1] and the fifth atom [C(5A), C(5B)] 0.47 (1) A out of the plane. A number of hexahydrobenzofuranone derivatives have been studied by X-ray diffraction. C~0H~603" (Burnett & Rossmann, 1971 ) shows a chair cyclohexane with trans ring junction and also shows the disparate C-O distances in the furanone rings observed in the present case. The C-O bond adjacent to the carbonyl group is very much shorter than the other C-O bond. A chair conformation with a cis junction is found in C19H2603" ~ (Andriamialisoa, Fetizon, Hanna, Pascard & Prange, 1984) .
